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(54) Method of controlling quality of service of a CDMA-based system 



(57) The invention relates to the controlling of qual- 
ity of services of a CDMA-based-System. An object of 
the invention is to provide an improved control mecha- 
nism for the quality of services in a CDMA-System, in 
particular by providing a controlling means apt to assign 
the target signal to interference ratio, the static rate 
matching factor and the power-offset dynamically, es- 
pecially adapted to be used for UMTS-Systems. 

The invention proposes and uses a dynamic quality 
control for adjusting quality of services of a CDMA- 
based System transmitting a plurality of different serv- 
ices between the system and a user equipment by using 
at least one data channel (DPDCH) with the services 



multiplexed and rate matching technique applied and an 
associated control channel (DPCCH) wherein parame- 
ters representing transmitting properties concerning the 
quality of service, advantageously representing a signal 
to interference ratio (SIR) for the control channel 
(DPCCH), a static rate matching factor (SRF) for each 
service and a power-offset (G) between the control 
channel (DPCCH) and the data channel (DPDCH) are 
derived for each service to achieve desired quality of 
services, during an installation process based on default 
quality (1 ,2) requirements and during an operating con- 
dition dynamically in dependence of quality estimates 
(1 ,5) performed on each of that services during data 
transmission. 
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[0006] A second one of these parameters is a static rate matching factor (SRF) which is used to h«i«n™ th ♦ 
cnannel (CCTrCH). The static rate matching is a physical function and is also known as »F /M M a t a P, 

S ^.Trl 2? T T" addi, ""' a " > ~ mp ' fe8S « <*»"*> «S .™»=„ 

[0012] It ,s an object of the invention to provide an improved control mechanism for the quality of services in a 
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CDMA-System and a CDMA-System comprising an improved quality of services controlling functionality. 
[0013] It is a further object of the invention to provide such an improvement in particular by providing a controlling 
means apt to assign the target signal to interference ratio, the static rate matching factor the power-offset dynamically, 
especially adapted to be used for UMTS-Systems. 

[0014] The inventive solution is characterized by a method, a system, a base station, a mobile station and an imple- 
mentation software incorporating the features of claim 1 , 15, 21, 22 and 23, respectively. 

[0015] Accordingly, the invention proposes and uses a dynamic quality control for adjusting quality of services of a 
CDMA-based System transmitting a plurality of different services between the system and a user equipment by using 
at least on data channel with the services multiplexed and rate matching technique applied and an associated control 
channel wherein parameters representing transmitting properties concerning the quality of service, advantageously 
representing a signal to interference ratio for the control channel, a static rate matching factor for each service and a 
power-offset between the control channel and the data channel are derived for each service to achieve desired quality 
of services, during an installation process based on default quality requirements and during an operating condition 
dynamically in dependence of quality estimates performed on each of that services during data transmission. 
[001 6] According to preferred embodiments the invention proposes the use of a variety of measurements or estimates 
of the user behavior, in particular the bit-error- rate or block-error-rate and the data rates and of the environment, such 
as the speed of the user equipment or interference. Thus with the inventive approach it is able to handle variations not 
only on the reliability qualities (BER/BLER) on all transport channels but also differences between various transport 
channels dynamically resulting in an significant improvement of saving radio resources. Moreover since the invention 
uses radio resource control procedures that are currently defined in the 3GPP standards an easy implementation is 
ensured to adapt current CDMA-Systems. 

[0017] According to further preferred embodiments a look-up-table for the default values in combination with an 
update procedure of the inventive approach is proposed resulting in an self optimizing behavior. With other words by 
using the inventive approach implemented within an associated radio network controller of the transceiver of CDMA-Sys- 
tem it is enabled to adapt the parameter to unknown environments and the specific radio bearer service behavior. 
Moreover system units from different venders can be connected to the same radio network controller without exact 
knowledge of the bit energy to background noise density on each transport channel and of symbol energy to background 
noise density on the dedicated physical control channel since an iteration to these values is achieved to by setting 
some predefined values and using the inventive update procedures. Consequently, the inventive approach supports 
multi-vender environment in an very efficient manner. Furthermore, such a look-up-table for the default values also 
can be reused for radio resource allocation reasons, such as for the purpose of admission control or the resource 
allocation. 

[001 8] The inventive method may be seen as a dynamic enhancement of the co-pending European patent application 
99 305 516.9, Lorenz Freiberg and Jens Muckenheim: "Universal Mobile Telephone System Network with Improved 
Rate Matching Method", and of the co-pending European patent application 99 232 07.6, Lorenz Freiberg, Jens Muck- 
enheim and Richard Settler: "Power Offset Assignment for the Physical Control Channel in Universal Mobile Telecom- 
munication Systems (UMTS)" where static rate matching and power-offset assignment, respectively, is described for 
the static case. The contents of both co-pending European patent applications are incorporated by reference hereby. 
[001 9] The invention is described in more detail below, in particular on the basis of preferred exemplary embodiments, 
with reference to the attached drawings, in which: 

Fig. 1 schematically shows an exemplary UMTS-layer 1 model incorporated on the transmitter side of an user equip- 
ment or a core network, and 

Fig. 2 a preferred embodiment of the inventive quality control approach adapted to the layer 1 model of Fig. 1 . 

[0020] Reference firstly being made to Fig. 1 schematically depicting for exemplary reasons only an UMTS (Universal 
mobile telecommunication system) physical layer 1 model of the transmitter side for the up-link and for the down-link 
direction, i. e. a layer 1 model as located in a base transceiver station (BTS) of a radio telecommunications network 
for the down-link and as located in a user equipment as for example a mobile station for the up-link. 
[0021] As known for a person skilled in the art dedicated channel DCHs, each of which forming a transport channel 
TrCH for a certain service to be transmitted between the network and a user, are coded and multiplexed into one or 
several dedicated physical data channels DPDCHs. According to Fig. 1, dedicated channels DCH., to DCH n , each 
incorporating a service as for example a video service or a voice service comprising its own quality of service require- 
ments of one user, are coded and multiplexed into dedicated physical data channels DPDCH 1 to DPDCH m . Additionally, 
a rate matching technique is applied to balance the data symbol energy to noise power density ratio (E s /N 0 ) require- 
ments of different dedicated channels. Then, the dedicated physical data channels are weighted by an amplitude factor 
G : multiplexed with an associated dedicated physical control channel DPCCH and spread to a chip rate W. 
[0022] Regarding Fig. 1 in detail, wherein the number of services is "n". The property of each DCHj, with 1< i <n, is 
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[0023] Furthermore, the number of multi-codes used is "m" i e with m > 1 mar* than „ M n „■ . - , • 

ssrrr^sss 'jsrr rrs ,ransoort r sss sss 

s ame ^s^^Ki £ ;:: s xt fe T ™ m per "™ M symbo ' ,o note - a " d ,he 

enc. ratio (SIR) on ihe dedicated physics 5S1 ' MW "" " ref>resen,m 9 th » sl 9™l '» "■<**- 

[0025] The relation between (E^hl 0 ), ol DCH, and E s /Nj is given by 

[0026) The related between N 51 and w, is detemtlned by the rate marching facto. RF,r 

N s ,-NVRF l .rr sl DRF SRF, „„„„„„„ 2 

/w£? 31 equation 3 
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SSL XSSZgJEST ™ tthin9 « "» — - *Q «ar SRT, tor servhte ,i 

a) For all DCHs of one service combination the Es/N n should nearlv be the q flm ^i A -c /m u , 

constant, i . e OZ?F^ constant. " slimit(DL) - Hence the dynamic rate factor is 

[0029] Concerning a method for determining the rate matching factor reference is made to the aforementioned Eu- 
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ropean patent application 99 305 516.9, the contents of which is incorporated herein. According to that disclosure the 
rate matching factor could be derived, for example, by determining for each service the energy per bit per noise density 
Eb/N 0 required to achieve a desired bit error rate, deriving therefrom a value of the energy per coded symbol per noise 
density E s /N 0 and based thereon deriving a rate matching factor by which that E s /N 0 can be matched to the minimum 
5 energy per coded symbol per noise density applicable to the channel in which the services are multiplexed. 

[0030] Regarding next the weighting factor G, i. e. representing the power-offset between the dedicated physical 
data channel and the dedicated physical control channel. 

[0031] In the uplink the DPCCH is code-multiplexed to the DPDCH. Thus, the relation between (E s /N 0 ) ctr , of the 
DPCCH and E s /N 0 of one DPDCH in the uplink is given by 



15 



Ctrl 



equation 4 



0 J ctrl 



20 



[0032] If there is no data to send on DPDCH it is switched of and hence: G = 0. 

[0033] The downlink uses time-multiplexing between DPDCH & DPCCH. Hence, the relation between (E s /N 0 ) ctr , of 
the DPCCH and E s /N 0 of one DPDCH in the downlink is given by 



25 




equation 5 



[0034] The power-offset G has to be adjusted in order to fulfil the following constraints: 

a) In the uplink: The (E s /N 0 ) ctri has to be kept nearly constant regardless what service combination is currently 
30 used. From equations 1 to 4 follows that there are different G factors for different service combinations. 

b) In the downlink: The (E s /N 0 ) has to be kept at a certain value. Since the dynamic rate matching factor is constant 
(DflF=constant) there is only one single value of G for ail service combinations (cf. equations 1 to 3 and 5). 

[0035] A method for determining the power-offsets for each transport format combination set (TFCS) is presented 
35 for example in the aforementioned European patent application 99 232 07.6 the contents of which is incorporated 
herein. According to that disclosure the value G is determined 
in the uplink: 

G\l) > ^ " — — equation 6, 



& and in the downlink: 



G z (/)> *~ m > " — equation 7 

N s {l){E b /N 0 ) c „,m{l) 

[0036] Subsequently, based on the assumptions, a dynamic quality control approach according to the invention is 
exemplary described mainly for the uplink and with reference to Fig. 2. In addition, for the following description it is 
55 assumed that a radio resource control (RRC) connection between a user equipment (UE), as for example a mobile 
station and a UMTS radio access network (UTRAN) is always established and the radio resource allocation (RRA) has 
admitted the resources for requested radio bearer (RB). Based thereon, an initialization for the inventive approach of 
a dynamic quality control approach may be describe as follows: 
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En ZlTTlT^l q T ° T bNSh ° r re ' eaSe at l6aSt ° ne radi0 bearer ' « control means ! for quality control 
1«Sh??h T Eb/N °- values and default dat * rates R b for each transport format combination set TFCS that is 
assigned by the radio resource allocation (RRA) from a default table 2. The (E s /N 0 ) cM -value for the DPCCH I defends 
on the requirements of channel estimations on pilot symbols, detection of powef control «£S„g5?S? 
^« rmat comb,nat,on indicator (TFCI)-bits etc. It is taken from the default table 2 too 

[0038] The choice of the values depends on measurements 3 of the current environment such as the soeed of the 
"terference situation, the propagation conditions and on the JS^^Z!!SS^Z 

TO0391 V In .22? f amP ft' ° n th9Se ValU6S initia ' P arameters ™ determined as follows: 

[0039] An initial target s.gna. to interference ratio SIR on the DPCCH is given by the (E s /N o)ctrl -va.ue from the default 

[0040] An initial static rate matching parameter SRF for each of the transport channels TrCH can be calculated bv 
T004 f r Tni,t ff Pr ? rab ' y ^ m6th0d Pr ° P0Sed in the European'patent a PP .ica£ So 51^ 9 * 

S DroLS? P h Tp" ,° bS det6rmined bV USin9 an WP"«*» method usefully by using the method 

as proposed in the European patent application 99 232 07.6 

[0042] Afterthe determination of the initial parameters by the quality control function means 1 the static ratPm^hi™ 
oTrraH" h thS P ° W T r ^ and the target SIR are handed to the physical layer 4 durTng the «£2J^E22 
dlSihf. f T , he ra,S matChing 3nd thS P ° Wer offsets can be nandled ^ the physical layer 4 Z2 as 

P ow;?cont°; exampe in the referenced European pa,ent app,icati ° ns - The tara - ^ * h«!Eysrzs; 

S JmZ T i t nitia "' Zati0n f nd hence durin 9 the working period, i. e. when a.l radio bearer are established the 
qual Irty control function means 1 gets quality estimates of each transport channel TrCH for a service #i se paraSv as 

? ; ^ ( eXSmple by USm9 a simple c y clic redundancy check (CRC)) can be used as oualitv 
rnnZ F *° ' tS s, 9 nlf,cance ' the bit-error-rate BER after decoding may be preferred * * 

nn£ i h Pr f err fo d r amiC hand ' ing ° f thS thr6e P aramet ers may be performed as follows: 

error ate ^'tSK J ' °" °° meM outer '°°P P™er control function. With other words if the bit- 

error-rate or the block-error-rate of all transport channels are better than a definable threshold the taraet SIR wNI be 

theTg" S^i o 6 Tcrald rb Th C ^ rra Hr ? * ° na ^P^-' is worse than ."JEEZl S£ 

c™^ 

TFCS ^IfthTtemir?^ TrlTn ^ ' nCreaSed by the Same amount for a " tran8 P°« for mat combination sets 

of thftirl^ 2K SIR ' eacnes an °wer hmit, the power offsets are decreased accordingly. The upper and lower limte 

feca?cLt?d inh?hK e Sta t tiC ^ T Chin9 parameters il is Preferred that a static rate matching parameter will be 
Z bS lr ™ L b 'i; err i ° r ' rate or b'ock-error-rate of at least one transport channel is better than a threshold whereas 
Lit elTrl b ' OCk - error - rate of al1 °ther transport channels are wfthin its limits. The thresholds or (tits for the 
« cont ro r b,ock ' erro - a t a °f «* transport channel can be the same as for a conventional outer top power 

control sianZnTlZZTrtT' T ^ ^ Si9 " a,ed * the physical la * er 4 via conventional outer loop power 
te ,T Si n ' , P / 8 framm9 Pr0t0C ° L The " eW power offsets and ra te matching factors can be signaled 
to the physical layer 4 using the transport channel reconfiguration procedure according to the SGPP^tX Tb 

so stoC Sl9na " n9 ° Verhead Sma " 3 tranSP ° rt Channe ' —juration should be processed o^ZLZs TfZ 

FU ? h f rm ° re ' aCCOrdin 9 to ver V P referred embodiments of the invention, the quality control function means 1 
should regularly monitor the current Eb /N 0 values on each transport channe. and the E Jn„ or th DPCCH for J 
optim.zation of the default table 2 containing the defaults E^N,, and R h on TrCH and E /N on DPrrS ? h . 
^ values can be determined from the target SIR, power offsetld rate i^JS^S^^ 

-ssetforanaveragecase. Furthermore, insomecases the d^ufttabtoa^be^pn^to^l'^Z^ 
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values for different sub-sets with the complete range of possible environments. Nevertheless, the average case is 
chosen such that all final parameters can be reached efficiently and no particular parameters are favored. Therefore, 
the default values should only be changed if the average value needs to be updated. An update function device 6 
stores the current Eb/N 0 values in the default table 2 of the default E b /N 0 together with the current mix of data rates R b 
5 of each transport channel, as depicted by reference sign 7 of Fig. 2, and the current environment measurements 3. 
Accordingly, this procedure helps to find more accurate E^Nq values for certain service mix and environments. 
[0052] Even the dynamic quality control approach according to the invention is described mainly for the uplink it is 
obvious for persons skilled in the art that it can be also applied for the downlink direction. 

[0053] Summarizing the above a method or implementation according to the invention has the following properties 

10 with regard to the prior art: 

[0054] While a conventional outer loop power control controls only the target SI R on the DPCCH the inventive quality 
controlling approach additionally adjusts the power offset between the DPCCH & DPDCH and the static rate matching 
attribute, dynamically. Furthermore, the proposed inventive method using a variety of measurements of the user be- 
havior and of the (current) environment is able to handle variations not only on the quality, i. e. the bit-error-rate or the 

15 block-error-rate, on all transport channels but also differences between various transport channels and hence is saving 
radio resources. Since the inventive method uses radio resource control procedures that are currently defined in the 
3GPP standards, especially the outer loop power control and transport channel reconfiguration procedures, an imple- 
mentation of the inventive method is significantly simplified. Moreover by using a table for the default values in com- 
bination with the update procedure the inventive method has a self optimizing behavior, i. e. by use of the inventive 

20 approach, a radio network controller incorporating the implemented inventive method is able to adapt its parameter 
set to unknown environment and radio bearer service behavior. Furthermore, NodeBs from different vendors can be 
connected to the same radio network controller without exact knowledge of the Ej/Nq on each transport channel and 
of the E s /N 0 in DPCCH since an iteration to these values can be achieved by setting some pre-defined values and 
using the update procedure. Hence the inventive approach supports a multivendor environment in an efficient manner. 

25 Moreover, the default value table 2 also can be re-used by the radio resource allocation, such as for the purpose of 
admission control and resource allocation for example. 

[0055] Finally it should be noted that the invention is described mainly with regard to a UMTS-system. However, the 
invention also may be applied within other systems based on CDMA technology. 

30 

Claims 

1 . Method of controlling quality of service of a CDMA-based system, especially of a CDMA-based telecommunication 
network, transmitting a plurality of different services between the system and a user equipment by using at least 
35 one data channel (DPDCH) with the services multiplexed and rate matching technique applied and an associated 

control channel, comprising (DPCCH) the step of: 

deriving for the services to be transmitted and for the control channel default quality requirements necessary 
to achieve desired quality of services, 
40 - based on the default quality requirements determining of a plurality of initial parameters representing trans- 

mitting properties concerning the quality of service, 

dynamically adjusting each of said initial parameters in dependence of quality estimates (5, BER/BLER) per- 
formed during data transmission on each of said services. 

45 2. Method of claim 1 , wherein the parameters representing transmitting properties concerning the quality of service 
comprise a static rate matching factor (SRF) for each service, a signal to interference ratio (SIR) for the control 
channel (DPCCH) and a power-offset (G) between the control channel (DPCCH) and the at least one data channel 
(DPDCH). 

50 3. Method of claim 1 or 2, wherein the step of deriving default quality requirements comprises the 

choosing of an Energy per Bit per Noise density ratio (Et/N 0 ) and a Data Rate (R b ) for each service to be 
transmitted and a Energy per Symbol per Noise density ratio ((E s /N 0 ) ctr1 ) for the control channel (DPCCH) from a 
look up table (2) in dependence on enviroments measurements (3) and on the combination of the services to be 
transmitted. 

55 

4. Method of claim 3, wherein the enviroments measurements (3) includes the speed of the user equipment, inter- 
ference situation and/or propagation conditions. 
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of I til , ? IT" t0 4 ' Wh6rein ,hS St6P ° f determinin 9 ^ ini^l parameters comprises the determining 

Sro^S'a'l^Sf^ £ RF> 5; """^ 8 Si9na ' t0 imerferenCe r3ti0 (S,R) f0r the COntr °' cha " na < 
LnTrfo^HH P teet ^ TOn < G ) thecon ^' channel (DPCCH) and the at least onedatachannel(DPDCH) 
is performed by using conventional calculating methods. 1 ' 

US°f r?rw ° f C If I" 18 1 l ° ?< Wherei " thS St6P ° f d y namical 'V ad j"«ting is Performed by using actual bit-error- 
^S^^^ Channe ' ^ 3fter d6C ° ding 8nd/0r b '^-ror-rates (BLER) re.ated to a single 

^S^^S^^TT n St9P ° f dynamiCa " y adjUStin9 C ° mpriSeS th6 — 'Nation of a static 

Z ^SSSiSSS: semce ,n respond t0 a comparison of the quality es,imates < 5 < ber/bler ) 

Method of any of claims 1 to 9, wherein the step of dynamically adjusting comprises the adjustment of the sianal 
to interference rata, (SIR) for the control channe. (DPCCH) by use of an outer toop power contain r^pond to J 
companson of the quality estimates (5, BER/BLER) with pre-definable thresholds P 

h^f I 0 ' 3 '" 1 ! r h6rein StSP °' ^amically adjusting comprises the recalculation of a power offset (G) 

th^TJ t °°- T (DPCCH) and ,he at ' eaSt ° ne data channel < DPDCH > «P«nd to a comparison o 

the signal to interference ratio (SIR) with a further pre-definable threshold. companson of 

1 2 ' atualEnemv Sr^S* re ^ ire ^ < 2 > ™ «P— (6) by means of monitoring 

rat os « T/N > ^ wi h P la?H f * S (Eb/No) ' ° ata Rat6S (Rb) and Ener ^ per S * mbo1 P er N ° is * density 
ratios ((E s /N 0 ) ctrl ) with regard to environments measures and/or user behavior related thereto. 

13. Method of any of claims 1 to 12, wherein the method is performed within a UMTS-System. 

14 ' 6^c1°1oZ^hT V° ''I : h D erei " the at ' eaSt ° ne data channel and the c °"™ fennel is provided by a 
dedicated physical data channel (DPDCH) and a dedicated physical control channel (DPCCH), respectively 

15. CDMA-based system, especially a mobile telecommunication system, adapted for transmitting a plurality of differ 

lt S ^ZlT e ? ^ V St6m and 3 USSr 6qUipment by USi " 9 31 ,6aS " 0ne data chan -' "dpSS? w the 
serves multiplexed and rate matching technique applied and an associated control channel (DPCCH), comprising 

" wi^" 8 (2 'w 3 ; 6 1 7) f ° r providin 9 de,au,t ^ ualit y requirements necessary to achieve a desired quality of service 
with regard to the services to be transmitted and to the control channel 

* Zltn 5 !f ! I 0 " pert ° rmin 9 ^ ualit y estimates during data transmission on' each of said services, and 
- means (1 ) for determining parameters based either on the default quality requirements or on the quality esti- 
mates representing a static rate matching factor (SRF) for each service, a signal to inJ^£?S££t 

ZZ^ZZZ^ and a po ~ (G) between the vkS^SSZ 

- 16 - ~rfin^rirj,s: characterized by means ,or handing ,he p — * a **— ^ « 

1? ' er?o^atos S ?B E S m T " h ? 15 °J ? ' Whareln ^ mea " S (5) for P erformin 9 ■»»■* ^imates uses actual bit- 
^^It^T^ aft6r deC ° ding and/ ° r b ' 0Ck — tes < B ^) -ated to a 

55 

18 ' ^^J^^S^ Tr 'T meanS (1> f ° r detemilning C ° mpriSeS meanS for com P*-9 
factor (SRF) for the adjustment of the s.gnal to interference ratio (SIR) and for comparing the signal to interference 
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ratio (SIR) with a further pre-definable threshold for the recalculation of a power offset (G). 

19. CDMA-based system of any of claims 15 to 18, wherein the means (2, 3, 6, 7) for providing default requirements 
comprises means (6) for updating said default requirements by using means (7) for monitoring actual Energy per 
Bit per Noise density ratios (E b /N 0 ), Data Rates (R b ) and Energy per Symbol per Noise density ratios ((E s /N 0 ) ctr ,) 
and/or means (3) for measuring actual environments and/or user behavior. 

20. CDMA-based system of any of claims 15 to 19, wherein the system contains a UMTS-System. 

21. Base transceiver station characterized by a transceiver unit for using in a system of any of claims 1 5 to 20. 

22. Mobile station characterized by a transceiver unit for using in a system of any of claims 15 to 20. 

23. Implementation software for performing a method of any of claims 1 to 14, especially in a system of any of claims 
15 to 20. 



.1215833A1_I_> 



9 



EP 1 215 833 A1 



Figure 1 







"5. 

DPDCH, 


> 

• 
• 
• 

DCH„ 
— ► 


30 - 

lis 


DPDCH m 




■>{ 



(Es^o)crrf* DPCCH 




Figure 2 



(7) Current R b 
ofeachTrCH 

(5) Quality 
Estimates 
(BER/ BLER) 
of each TrCH 



TrCH#l 



- TrCH#n 



(3) Environment meas- 
urements (e.g. mobile 
speed, interference, 
propagation) 



• • • 



(6) Update E h /N t 
values and R t 



(1) Quality Con- 
trol Function 



for each _ 
TFCS 



(2) Table of 
default E h /N„ 
values and R h 



power static 
offset RM 



target 
SIR 



(4) To PHY 



10 



BNSDOCID: <EP_ 



.1215833A1J_> 



EP 1 215 833 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 31 1161 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnta.7) 



WO 98 58461 A (ERICSSON TELEFON AB L M) 
23 December 1998 (1998-12-23) 

* abstract * 

* page 3, line 8 - line 25 * 

* page 4, line 29 - page 6, line 11 * 

* page 7, line 1 - line 21; figure 2 * 

* page 8, line 19 - page 9, line 15; 
figure 3 * 

* page 12, line 7 - line 14; figure 7 * 

SALONAHO 0 ET AL: "FLEXIBLE POWER 
ALLOCATION FOR PHYSICAL CONTROL CHANNEL IN 
WIDEBAND CDMA" 

HOUSTON, TX, MAY 16-20, 1999, NEW YORK, 
NY: IEEE, US, 

vol. CONF. 49, 16 May 1999 (1999-05-16), 
pages 1455-1458, XP000903286 
ISBN: 0-7803-5566-0 

* abstract * 

* page 1455, left-hand column, line 1 - 
right-hand column, last line; figure 1 * 

EP 1 009 174 A (LG ELECTRONICS INC) 
14 June 2000 (2000-06-14) 

* abstract; figure 1 * 

* column 4, line 41 - line 54 * 

* column 5, line 50 - column 6, line 2 * 

* column 6, line 31 - line 55 * 

"ETSI TS 125 212 Universal Mobile 
Telecommunications system 
(UMTS) Multiplexing and channel coding 
(FDD)" 

ETSI TS 125212 V3. 1. 1,XX,XX, 

January 2000 (2000-01), XP002161524 
Chapter 4.2.7 



The preserr search report has been drawn up tor aJf claims 



1,2,5,7, 
8,10-23 



1,2,5,7, 
8,10,11, 
13-18, 
20-23 



1,2,5,7, 
9,14-18, 
21-23 



1,2,5,7, 
9,14-18, 
21-23 



H04B 17/00 

H04B7/005 

H04L1/00 

H04L1/08 

H04Q7/38 



TECHNICAL FIELDS 

(Intel 7) 



H04B 

H04L 
H04Q 



Piooe of search 



THE HAGUE 



Date of comptetiOT of the aearcr 

15 June 2001 



Sleben, S 



CATEGORY OF CITED DOCUMENTS 

X : particularly retavan* rf taken alone 

Y : particularly retevan: If combined wttn another 

document of the same category 
f\ : technological background 
O n on -written disclosure 
M : titerrredtete document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

alter the filing date 
D : document cfced ir the application 
L : document dted for other reasons 

& : member of the same patent family, correspond'! rg 
document 



11 



BNSDOCID: <EP 1215833A1_I_> 



EP 1 215 833 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 31 1161 



The European Patent Office is In no Way liable for these particulars are merely gruen for the purpose of Information. 

15-06-2001 



Patent document 
cited In search reporl 



Publics* ion 
dale 



Patent family 
member(s) 



WO 9858461 



EP 1009174 



23-12-1998 



Publication 



US 
AU 
CN 
EP 



6173162 B 
8050198 A 
1267410 T 
0990314 A 



09-01-2001 

04- 01-1999 
20-09-2000 

05- 04-2000 



14-06-2000 



NONE 



l " Fbr ^ dotalte about m * ™™* I*™ Official Journal of the European Patent Office, 



12/82 



12 



BNSDOCID: <EP_ 



„1215833A1 



